POLARFIRE SPLASH KIT

PAGE NO TITLE PAGE NO TITLE
01 TITLE PAGE 17 DECOUPLING CAPACITORS
02 BLOCK DIAGRAM 18 POLARFIRE SPLASH KIT PROGRAMMING SCHEME BLOCK DIAGRAM
03 BANK-0-DDR4 19 POLARFIRE SPLASH KIT PROGRAMMING SCHEME
04 BANK-1-DDR4 20 USB PROGRAMMING FT4232H INTERFACE
05 DDR4 MEMORY 21 POWER AND MONITORING TOPOLOGY
06 BANK2-LPC & BREAD BOARD 22 12V EXTERNAL SUPPLY
07 FMC CONNECTOR-LPC 23 IR3895 -5V
08 BANK-4-VSC RGMII, Debug,UART 24 IR3895 - 3.3V
09 VSC8541XMV 25 VDD_REG(1V/1.05V)-POWER SUPPLY
10 DEBUG CIRCUITRY 26 DDR4-1.2V, VTT & VREF AND FMC LPC POWER SUPPLY
11 LEDs and RESET 27 VDD25-POWER SUPPLY
12 TRANSCEIVER BLOCK DIAGRAM 28 POWER SUPPLY-"1.05V", "1V" & "1.8V"
13 TRANSCEIVER 0 CONNECTION 29 POWER MONITORING SOLUTION USING SMARTFUSION
14 TRANSCEIVER 1 & EXT REFCLK 30 SMARTFUSION POWER SUPPLY
15 POWER CONNECTION 31 SMARTFUSION ANALOG, 12C & RESET INTERFACE
16 GROUND CONNECTION 32 USER DEBUG LOGIC

Project Name:
POLARFIRE SPLASH KIT

Rev art Number:

4 |microsEMI -100- 004 |PACTRON: 305.-PD-23-001

Originator:
GHURU KUMARAVELU

Sheet 1 of 32

[ ] I ]
Microsemi =
® Custom( Thursday, January 05, 2023
3 [

2 I 1




4

PolarFire Splash Kit

BLOCK DIAGRAM

Power

Supply

Repulators

Push Buttons

R145

COMM

WESCE54 1 XMW

Proto T
Area

ype

B4/B5 —

(=)
¥

| i 1-08| —

| 2118 |

PolarFire

MPF30OTS-1FC G484

1

radw

2d1-24

PCle (x4) Edpe connector

12v/DC Min
Switch — Jack USBE
OMSOFF
Fort C
SC- 5P PROG HDR rTD
FLASH -1 Gb Fort
PROG-MIUX Smart
CKTs FLusion

FC
LPC
COMNMN

standard height half -length card

TITLE

POLARFIRE SPLASH KIT

Microsemi

SIZE

| DOCUMENT NO. DVP-100-000496-004

REV
4

DATE:

Thursday, January 05, 2023

| SH 2 OF 32

" Microsemi -

1




BANK-0-DDR4

0.7 BANKO-1.2V
w9 AB3
(5} DDR4_DQ6 %ﬁ HSIO144PBO/CLKIN_N_5 HSI0162PBO |~agZ éDDRLADDRM/WEJ 5)
{5} DDR4_DQMO/DBIO HSIO144NBO HSIO162NB0 DR4_ADDR15/CAS_n {5}
Vo V6
{5} DDR4_DQ4 %j HSI0145PBO HSI0163PBO |ws gDDR4,ADDR12/BC,n {5)
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{5} DDR4_DQ7 )>———————] HSIO146NBO HSIO164NBO DDR4_ADDR11 {5}
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us Y3
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(5} DDR4_DQ2 §§j HSIO149PBO HSIO167PBO [z gDDR47ADDR4 (5}
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10KI1% <=2+ HsI0159NB0/DQS ASIO171NBO/DQS f——X - 0KI1%
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Y6

© poreBAl | K
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{4} DDR4_DQS1_P
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K7
CK_T] Eg
ck_C

K2

paLo BAO:gi DDR4_BAO (3,5}

DAL BA1 DDR4_BAT {35}

DaL2 M2
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DaL4 K3

DQL5 ODTj—————<< DDR4_ODTO {35}
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NOTE:

BANK2-LPC & BREAD BOARD

BANK2-VCCIO _LPC_VADJ

Nets PF_A10 & PF_A11 should be 20-9
routed differentially.
J28 & J26 should be
placed next to each other. BB5 P BANK—2
| D7 E6
~__BBEN o7 | GPIO0OPB2 GPIO254PB2 @é LPC_LA30_P {7}
i v B o I ————— | GPIOONB2 GPIO254NB2 LPC_LA30N {7}
PF_A10 A10 cs5
= = PEATT A11| GPIO10PB2/LPRB_A GPI0255PB2 @2 LPC_LA12 P {7}
1 = GPIO10NB2/LPRB_B GPIO255NB2 LPC_LA12N {7}
1 A12 c14
= = {7} LPC_LAO3 P g@ GPIO11PB2/CLKIN_S_7 GPI025PB2 @é LPC_LA16 P {7}
= {7} LPC_LAO3_N GPIO11NB2 GPIO25NB2 LPC_LA16 N {7}
- G12 Al7
{7} LPC_LA19_P g@ GPIO18PB2 GPI026PB2/DQS/CCC_SE_PLLO_OUT @g LPC_LA00_CC_P {7}
{7} LPC_LA19_N GPIO18NB2 GPI026NB2/DQS LPC_LA00_CC N {7}
F10 B14 BB3_P
{7} LPC_LA21_P g@ GPIO19PB2 GPI027PB2/CLKIN_S_8/CCC_SE_CLKIN_S_8/CCC_SE_PLLO OUTPR{s —BBZAN
{7} LPC_LA21_N GPIO19NB2 GPIO27INB2f—
c6 c16
{7} LPC_LA31_P g@ GPIO1PB2 GPI028PB2/CCC_SE_PLLO_OUTH @é LPC_CLKO_M2C_P {7}
3p3V {7} LPC_LA31_N GPIO1NB2 GPIO28NB2 LPC_CLKO_M2C_ N {7}
D11 A15
{7} LPC_LA20_P g@ GPIO20PB2/DQS GPIO29PB2/CLKIN_S_9/CCC_SE_CLKIN_S @é LPC CLK1_M2C P {7}
{7} LPC_LA20 N GPIO20NB2/DQS GPIO29NB2 LPC_CLK1_M2C_N {7}
F13 E8
{7} LPC_LA13_P g@ GPI021PB2 GPIO2PB2/DQS @é LPC_LA29 P {7}
{7} LPC_LA13_N GPIO21NB2 GPIO2NB2/DQS LPC_LA29 N {7}
E11 G14
Rado Ras {7) LPC_PRSNT_M2C_L  D>—— 1 GPIO22PB2 GPIO30PB2 :ms é LPC_LAZZ.P {7}
———— GPIO22NB2 GPIO30NB2 LPC_LA27N {7}
EER DIS 1 piozape2 GPIO31PB2 j““’ LPC LAG7 P {7}
9 9 ~_BBZN ____ E13]| G15 é ST
oK% T1ok1% GPIO23NB2 GPIO31NB2 LPC_LAO7 N {7}
E1 D16
{7,26) LPC_SCL B4 g 57| GP10244PB2/CCC_SW_CLKIN_S_0 GPI032PB2/DQS/CCC_SE_PLL1_OUT jtm é LPC_LAOS P {7}
{7,26) LPC_SDA B4 GPI0244NB2 GPIO32NB2/DQS LPC_LAOS N {7}

{7} LPC_LA18 CC_P
{7} LPC_LA18_CC N

{7} LPC_LA23 P
{7} LPC_LA23 N

{7} LPC_LA14_P
{7} LPC_LA14_N

{7} LPC_LA28 P
{7} LPC_LA28 N

{7} LPC_LA11_P
{7} LPC_LAT1_N

{7} LPC_LA15_P
{7} LPC_LA15 N

{7} LPC_LA26_P
{7} LPC_LA26 N

{7} LPC_LA32 P
{7} LPC_LA32 N

{7} LPC_LA24_P
{7} LPC_LA24 N

{7} LPC_LA33_P
{7} LPC_LA33 N

y—8

=
y—H
32
—
=

GPI0245PB2/CCC_SW_CLKIN_S_1
GPI0245NB2

GPI0246PB2/DQS/CCC_SW_PLL1_OUTO
GPI0246NB2/DQS

GPI0247PB2/CLKIN_S_2/CCC_SW_CLKIN_S_2/CCC_SW_PLL1_OUTO
GPI0247NB2

GPI0248PB2/CCC_SW_PLL1_OUT1
GPI0248NB2

GPI0249PB2/CLKIN_S_3/CCC_SW_CLKIN_S_3
GPIO249NB2

GP1024PB2
GPIO24NB2

GPI10250PB2
GPIO250NB2

GPI0251PB2
GPIO251NB2

GPI0252PB2/DQS
GPIO252NB2/DQS

GPI10253PB2
GPIO253NB2

GPIO33PB2/CCC_SE_CLKIN_S_10/CCC_SE_PLL1_OUT|

GPIO33NB2

GPIO34PB2/CCC_SE_PLL1_OUT
GPIO34NB2

GPIO35PB2/CCC_SE_CLKIN_S_11
GPIO35NB2

GPIO3PB2
GPIO3NB2

GPI04PB2
GPIO4NB2

GPIO5PB2
GPIO5NB2

GPIO6PB2/CLKIN_S_4|
GPIO6NB2

GPIO7PB2/CLKIN_S_5
GPIO7NB2

GPIO8PB2/DQS
GPIO8NB2/DQS

GPIO9PB2/CLKIN_S_§|
GPIO9NB2

=
9
i
5
o
15—
B
o
o
8
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BREAD BOARD

C515
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LPC_LA17_CC_N

1
14

1
14

LPC_LAO1_CC_P
LPC_LAOT_CC_N

LPC_LAO4 P {7}
LPC_LAO4 N {7}

LPC_LA10_P {7}
LPC_LAION {7}

{7
14

{7}y
{7}
LPC_LAO2 P {7}
LPC_LAO2N {7}

{7
14

{7
14

LPC_LAOB_P {7}
LPC_LAOB N {7}

LPC_LA25_P
LPC_LA25 N

LPC_LA09_P
LPC_LAO9_N

LPC_LA22 P
LPC_LA22_N

LPC_LA06_P
LPC_LAO6_N

0.1uF/16V_NL

100 OHM DIFF 33
BBAN  /\ 4 9
BB3_P ( l 100 OHM DIFF 3 _- Ii" I—iL| ._ 10 VCCIO_LPC_VADJ
3 10 I+ o
N4 BB5_P 5 . . 8 ! T
1 5] [ () G L
BB6_N 6 7
BB1_P 1 N Ii‘ —‘12 [1e =
100 OHM DIFF

BREAD BOARD
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FMC CONNECTOR-LPC-FEMALE
R374
3P3v 1K/1%_NL
3P3V
R376 R375
1K/1%_NL
373
10K/1%
J17-3 J17-4 0K/1%
171 ar2 D GND103 E VREF_A_M2C
- PG_C2M 5 <LPC_PGC2M {26} CLK1_M2C_P & 2 LPC_CLK1_M2C_P {6} PRSNT_M2C_L < LPC_PRSNT_M2C_L {6}
GND41 & GND61 CLK1_M2C_N |G LPC_CLK1_M2C_N {6} GND118
DP0_C2M_P [ é FMC_LPC_XCVR1_TXD0_P {14) GND62 5 GND104 G54 CLKO_M2C_P é LPC_CLKO_M2C_P {6}
DP0_C2M N &3 FMC_LPC_XCVR1_TXDO_N {14} GBTCLKO_M2C_P g FMC_LPC_XCVR1_REFCLKO_P {14} GND105 [~gg—1 CLKO_M2C_N LPC_CLKO_M2C_N {6}
GND42 &z GBTCLKO_M2C_N [pg FMC_LPC_XCVR1_REFCLKO_N {14) LA0O_P_CC G7—j§ LPC_LA00_CC_P {6} GND119
GND43 &g GND63 57 LAOO_N_CC g5 LPC_LAOO_CC_N {6} LA02_P g LPC_LAO2_ P {6}
é FMC_LPC_XCVR1_RXDO_P {14) GND64 GND106 [~Gg—1 LA02_ N LPC_LAO2 N {6}
= FMC_LPC_XCVR1_RXDO_N {14) LAO1_P_CC [ § LPC_LAOT_CC P {6} LAO3_P G710 § LPC_LAO3 P {6} GND120
o LAO1_N_CC 5 LPC_LAOT_CC N {6} LAO3 N LPC_LAO3 N {6} LAO4_P § LPC_LAO4 P {6}
c GND65 5 GND107 & LAO4_N LPC_LAO4 N {6}
g LPC_LA06_P {6} LAO5_P 5 2 LPC_LAO5_ P {6} LA0B_P |G 2 LPC_LA08 P {6} GND121
LPC_LAOS N {6} LAO5 N [5 LPC_LAO5 N {6} LAO8_N [G LPC_LAOS N {6} LAO7_P é LPC_LAO7 P {6}
GNDG66 5 GND108 & LAO7_N LPC_LAO7 N {6}
LA09_P LPC_LA09 P {6} LA12_P LPC_LA12.P {6} GND122
2 LPC_LA10_P {6} LAO9N [Bre § LPC_LAO9 N {6} LA12_N [G17 § LPC_LA12.N {6} LA11_P 2 LPC_LA11_P {6}
LPC_LA10_N {6} GND67 577 GND109 [~G1g LA11_N LPC_LA11N {6}
LA13_P 3 é LPC_LA13 P {6} LA16_P 5 é LPC_LA16 P {6} GND123
LA13°N [B1g LPC_LA13 N {6} LA16_N G20 LPC_LA16 N {6} LA15_P é LPC_LA15 P {6}
§ LPC_LA14 P {6} GND68 o GND110 357 LA15_ N LPC_LA15 N {6}
LPC_LA14 N {6} LA17_P_CC |7 § LPC_LA17_CC_P {6} LA20_P [~&55 j§ LPC_LA20 P {6} GND124
LA17_N_CC o5 LPC_LA17 CC N {6} LA20_N -G53 LPC_LA20 N {6} LA19_P ——:gg LPC_LA19.P {6}
GND69 [B55 GND111 G54 LA19 N 51— LPC_LA19 N {6}
é LPC_LA18 CC_P {8} LA23 P (g § LPC_LA23 P {6} LA22_ P G55 j§ LPC_LA22 P {6} GND125 |
LPC_LA18 CC N {6} LA23 N [ B35 LPC_LA23 N {6} LA22 N [G2g LPC_LA22 N {6} LA21_P _:§§ LPC_LA21 P {6}
GND70 [pog 1 GND112 LA21 N 57— LPC_LA21 N {6}
LA26_P —%jg LPC_LA26 P {6} LA25_P g% jg LPC_LA25 P {6} GND126
LPC_LA27 P {6} LA26 N [p2g ] LPC_LA26 N {6} LA25 N [G5g LPC_LA25 N {6} LA24_P __:éé LPC_LA24 P {6}
LPC_LA27 N {6} GND71 5591 LPC_TCK GND113 G35 LA24 "N [z LPC_LA24 N {6}
TCK [B30 = LA29 P [~&37 jg LPC_LA29 P {6} GND127
30 DI [ 537 TPC D0 LA29 N G55 LPC_LA29 N {6} LA28_P —ﬂg LPC_LA28 P {6}
SCL G371 gLPC,SCL,EM (6,26} TDO (537 = GND114 G351 LA28 N [z LPC_LA28 N {6}
SDA [G35 ] LPC_SDA B4 (6,26} 3P3VAUX [533 LPC_TMS LA31_P Tjé LPC_LA31_P {6} GND128
GND56 [~&55—1 ™S (537 TPCTRST L LA31N G351 LPC_LA31 N {6} LA30_P ——:gg LPC_LA30_P {6}
GND57 (&34 TRST_L [ 535 — GND115 G361 LA30_N 38— LPC_LA30_N {6}
GAO [ G359 GA1 [D3g 1 LA33_P Tj§ LPC_LA33 P {6} GND129 57—
12POV_1 G55 12P0V 3P3V_2 pa7 LA33'N 33— LPC_LA33 N {6} LA32_ P —:gg LPC_LA32_ P {6}
GND58 G371 GND72 [ 3P3V GND116 G391 LA32 N 35— LPC_LA32 N {6}
12POV_2 —Lj—? 3P3V. 3 [-D38 VADJ_3 (220 | V@LIO_LPC_VADS GND130
217c38 3p3V _3 D39 3 "G40
GND59 [~&3g—1 [ GND73 50— GND117 VADJ_4 VCCIO LPC VADY
3P3V_1 &40 3P3V_4 T_ -
GNDE0
ASP-134603-01 = ASP-134603-01 =
ASP-134603-01
ASP-134603-01 = =
J23
DECOUPLING CAPACITORS
CPC_TDI
LPC_TDO 12POV 3P3V VCCIO_LPC_VADJ
CPC_TMS
[PC_TRST_L
C207 C194 ci176
TITLE
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4 | 3
BANK-4-VSC RGMIl, Debug,UART
, Jepug,
2010 BANK4-3.3V
R1 L6
{9} MDC gﬁ GPIO174PB4/CLKIN_W_7/CCC_NW_CLKIN_W_7/CCC_NW_PLLO_OUTO GPIO210PB4 @éSWITCHS {10}
{9) MDIO GPIO174NB4 GPIO210NB4 SWITCH4 {10}
N1 K5
{9) NRESET g@ GPIO175PB4/DQS GPIO211PB4/DQS @?\MTCHS {10}
{9) MDINT GPIO175NB4/DQS GPIO211NB4/DQS SWITCHG {10}
N2 L3
{13} PHY_MDC_PCIEQ g@ GPIO178PB4 GPIO212PB4 @émm {10}
{13} PHY_MDIO_PCIEQ GPIO178NB4 GPIO212NB4 DIP2 {10}
T5 L5
{13} TRST_N_PCIEO gﬁ GPIO179PB4 GPI0213PB4 @é F2_GPIO_H5 {32}
{13} WAKEN_PCIEO GPIO179NB4 GPIO213NB4 F2_GPIO_H4 {32}
P4 K1
{13} PCIEQ_PRSNT gim GPIO180PB4/CLKIN_W_6/CCC_NW_CLKIN_W_6/CCC_NW_PLLO_OUT1 GPIO214PB4 j‘-‘ é ETH_RXD1 {9}
{13} TMS_PCIEO GPIO180NB4 GPIO214NB4 ETH_RXDO {9}
T2 J3
{13} RSVD_A19_PCIEQ h GPIO181PB4/DQS/CCC_NW_PLLO_OUTO GPI0215PB4/CLKIN_W_5/CCC_NW_CLKIN_W._ ﬁg ETH_RX CTL {9}
{13) PCIEQ PERSTn  K———13{ Gpi0181NB4/DQS GPI0215NBA ETH RXD2 {9} CLK -50MHz
N4 K3
{1131} PF_USER RESET ~<K——p3| GPIO182PB4 GPI0216PB4/CLKIN_W_4/CCC_NW_CLKIN_W._ ﬁg ETH_RX_CLK {9} 3pay
%—— GPIO182NB4 GPI0216NB4 ETH_RXD3 {9}
RS H1 9
{20} FTDI_UART1_TXD gim GPIO183PB4 GPI0217PB4/DQS |12 ZRii% é ETH_TXD1 {9}
{20} FTDI_UART1_RXD GPIO183NB4 GPIO217NB4/DQS ETH_TXDO {9} c314
Py F2  R131 20R/% -
{32} F2_UART1_TXD_K14 g GPI10184PB4 GP10218PB4 o é ETH_TXD3 {9}
PLACED FOR INTERNAL R8 F1 A
DEBUGGING PURPOUSE onzy | {32 F2_UART1_RXD K15 i GPIO184NB4 GPIO218NB4 RIS 2R ETH TXD2 {9} 0. 1uFr16v
P6 G2 9
{32} F2.GPIO_A3 Re | GPIO185PB4 GPIO219PBA/CLKIN_W_3/CCC_SW_CLKIN_W_{-15——R1s? Zris ETH TX CLK (9}
{31} Live_IO_FRM_PF GPIO185NB4 GPIO219NB4 = ETH_TX_CTL {9} v2
P7 J6 4
{11} LED1 g@ GPIO186PB4 GPI0238PB5/CCC_SW_PLLO_OUTH @éDIPS {10} VDD STDBY f—X
{11} LED2 GPIO186NB4 GPIO238NB5 DIP4 {10}
N7 H7 CLK_50MHZ 3
(11} LEDS%@ GPIO187PB4/DQS GPI0239PBS/CLKIN_W_2/CCC_SW_CLKIN_W_2/CCC_SW_PLLO_OUTp 57 Blzo R —OUTPUT ouTPUT GND
{11} LED4 GPIO187NB4/DQS GPI0239NB5 [— X ASEMB-50.000MHZ-LCT =
NG Js - 50, XY- 50, Ly
EH% tEBZ§ 1 R— GPIO240PBSICLIINW_1/GCE_SW_CLIN W 1S Alternate = ASEMB-50.000MHZ-XY-T / ASEMB-50.000MHZ-LY-T
i GPIO188NB4 GPIO240NB5 f———X
8 e 1.8 V ~ 3.3 V/150ppm
{11} LED7 gm GPIO189PB4 GPI0241PB5/DQS/CCC_SW_PLLO_OUT Egg ETH_RCVRD_CLK {9}
{11} LED8 GPIO189NB4 GPIO241NB5/DQS CLK_SQUELCH_IN {9}
FABRIC_JTAG_TCK M3 He
V2| GPI0208PB4 GPI0242PB5 K FASTLINK_FAIL {9}
= GPIO208NB4 GPI0242NB5 [
FABRIC_JTAG_TMS L7 o < CLKOUT_QTE {9}
g | GPI0209PB4 GPI0243PB5/CLKIN_W_0/CCC_SW_CLKIN_W_(—g—FABRIC_JTAG_TRST
— GPIO209NB4 GPI0243NB5 —
MPF300T-1FCG-484E
3P3V
o
C283 | pAuF/tev | —/
2 FABRIC_JTAG_TCK
— 4 —FABRIC_JTAG_TDO
- 51 ~—FABRIC_JTAG_TM!
FABRIC_JTAG_TRST J16
7 o< FABRIC_JTAG_TDI
R306
 —| TITLE
FABRIC_JTAG_HEADER POLARFIRE SPLASH KIT
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Place 0.1uF 0402 decoupling caps as
155e a5 possibie to IC power pins
VDD25A FILT
VDD25_VSC P
n
BLM31PG121SN1L 1 1
261 c2s6 s 26 con coms 20 cost o2
lcso. fcoss. fcora.
= A6V | OAUFGY | 0AuFieY 5 01016V = 0.1uF 6V = OAUFGY | OAUFMEV | OAUFMEV | OAuFI1GV
10016V 10016V 10uFIt6V 10016V
Py
1POV_PHY_VSC VODIA_FILT 1POV_PHY_VSC
s
BLMBIPGI2ISNTL
cors com
o1 266 om0
016V | 0AuFIteY
A6V | OAUFGY | 0AuFieY
1ROV PHY_VSC
VDD25A FILT VODIA_FLT v spav v
g Zesistors to match MAC output
Hazduase bootstrap signals
O VOIISC BBy stashests Sae datashest for configuration options
o o] kel kbl for recommended values
Rz vie | w[EB| BB BREBIR
CNT CNT TN OrN®NO
o1 332 232 £ 258832 o
&88 2op 88 822212 50 ohm impedance matched
s x2 555 535 S5 S33za3 traces of same length
RIHSE 5384 = 260z §88 === ggggsg _—
v ABM3B-25.000MHZ-10-1-U-T XTAL1 63 18 coL
5 XTAL1 COL g CRS
Mxa-—=3 3| o4 XTAL2 23
1 8 15 3 L4 9 Rioo PN
e, s vere—| =% - rer spav o RXDOI 27t FETIANCITA ! ETHRO0 (8
4 . = —l [ Lk SMD Gyeon LED-0603 ’ RXD1 or AR | I Enmor @
7 Mxa+ o4+ o SMDGreen oo Ul go RXD: RXDS R%0 aoRiT] | e @
of ey s =it R0 = e e
12 S| Y - 5 RXD4| RXDS
x| Az 5 18 o -k o Po_DO) RXD! RXDO
5 MCT3—| S L[ Ters SMD Green LED-0603 PODON—27| PO_DOP RXD6 RXDT
4 17 Jl I PODTF 19| PO_DON RXD
4 X3+ o3+ Poptr PO DIP 30 RXDVRXCTL .
0 PODZF PO_DIN RX_DV/RX_CT RX IR Res BRI ETHRX CTL {8}
. 3 19 32 90 ORI
e 3 szr‘—;—[ [ TD2- Po-D2Y PO_D2P RX_CLK[37 RXER ETH.RXCLK {8}
2 21 4Ll 4 P00 PO_D2N RX_ER
2 McT2—) ||| Te: ——PoOsN—3| PO_D3P
10 1 20 Sl 5 PO.DIP PO_DIN TXDO| ETH TXDO {8}
AT v e 1 X2+ o2+ TXD1 — ETH X! (8) Py
VI 2 s | room i — ]
22292 Mxi1-—5 3 TO1- XD ETH TXD3 {8}
3333 o il 1 TXD4[ 75 %
MeTI— [{/ il X528
e o 3| o Sl L 2 P0_DOP TXD6[ 47 ¢ 70
MX1+ TD1+ X7 X
TTTMSCTAF " e ot — S 50 oha impedance matched R76
CENITX traces of same length 47K
cate. . - %55 RESERVED_0 TX_CLK|3g—Txere ETHIXCLK ) .
== 1000pF/3KV LAYOUT NOTE: 818§ %> RESERVED_1 MILTXCLK 38— U oK
c1812 258 TXER” X 89) MDC )
VSC8541 copper MDI Connect 867 . oo 28 woC (89) -
JOHANSON signals to PHY-side of = 2 g pues Sommon point and then comect to MDIG 22 WDIO (59) 9 MO0 3
transformers: 100 Ohm Z 2|2
302543W102KV4E S g |5 53 X )
differentially routed Z 202 NRESET 55 Rgs &) NRESET (8.9} (9 MONT 3
impedance COMA_MODE 0402
¥ 51
c27 H“"‘ FIsoV REFFILT g7 MDINT 57 MDINT (8.9)
l \R i REF_FILT FASTLINK_FAIL| FASTLINK_FALL {8}
] REFREXT 4 62 REFCLK SELO §
&L A% REF_REXT REFCLK_SEL_0[ 67 T ANGTTL [I Py
Bt oy OG5 RErerCSE e
{8) ETH_.RCVRD_CLK ) ( RCVRD_CLK o CLK_SQUELCH_ CLK_SQUELCHIN (8]
RS6 39R/1% CLKOUT 54 3 15 HS A 1 1 377
{8} cLkout_ate P CLKOUT o THERMDA[ 76 105 OM,
Py o' THERMDC_VSs| e o
O 1
R265_ AQKIIR CLKOUT vscesstxmvoz 3| 106 Oms K%
50 ot impeden®s 1 0402
matched traces 1 = 69 NRESET 3
460
Harduase bootstrap signals
Ses ik asheat for configuration options 6V N
W
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DEBUG CIRCUITRY

3P3v
3P3v
R272
R270 10K/1%
sws
Swe 0K/1%
A B A1 499R/1%
—‘=‘— KSC403J 50SH LFG < swITeHs (8}
A 499R/1%
KSC403J 50SH LFG = swiTcHe (8} =
AUFI6V
Eumw
3P3v
3P3v
R275
10K/1%
Sw3
swa A B
A B Sy
—a J Al |_Q °—| B1 J R264 4RN% (¢ switcs (8
A B1 R263 4RN% ¢ swirons (s KSC403J 50SH LFG &
KSC403J 50SH LFG 8 e
= 204
20
AUFI6V
Emmw
NET NAME FPGA PIN NO FPGA PIN NAME BANK
SWITCH3 L6 GPIO210PB4 BANK-4
SWITCH4 M7 GPIO210NB4 BANK-4
SWITCHS5 K5 GPIO211PB4/DQS BANK-4
SWITCH6 K4 GPIO211NB4/DQS BANK-4

3P3V
3|18/
kel K et
o
SWITCH
POSITION | LOGIC LEVEL
ON LOGIC1 ol
OFF GND SISISIS
SIS
sws
—
; A ? DIP1 {8}
3| A2 6 DIP2 {8}
7| BB 5 DIP3 {8}
ATE DIP4 {8}
DIP_SW_4

DIP SWITCH CONNECTION TABLE

NET NAME | FPGA PIN NO| FPGA PIN NAME BANK
DIPL L3 GPIO212PB4 BANK-4
DIP2 M4 GPIO212NB4 BANK-4
DIP3 J6 GPIO238PB5/CCC_SW_PLLO_OUT1 BANK-4
DIP4 K6 GPIO238NB5 BANK-4
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PolarFire_ USER_RESET USER DEFINED LEDs

3P3V
LED4

b (8} LED4 > R410 330R A ' ~ C

a2 SM_LED_YLW
Part Number = SML-310YTT86

r'74

LED3
Ay c
>> PF_USER_RESET (8,31} @ LEDs R411 330R — |

SM_LED_YLW
Part Number = SML-310YTT86

R254 LED2

39R/1M% USER RESET (8} LED2 R412W330R A ' C |

2 10K/1% Sw2 SM_LED_GRN
1 3 Part Number = SML-310MTT86

RST o PR .
1ot GND _@ L_Iz |74 b LED1

B3F-1020

3
DST818R5+T&R_NL E.owF/sov = @ LEDT S R413 330R A '\\ c |

= SM_LED_GRN
= Part Number = SML-310MTT86

3P3V
R253

R258

3P3V 99R/1%

LED8

LED CONNECTION ® LEDs ) S (T U

SM_LED_RED
NET NAME FPGA PIN NO FPGA PIN NAME BANK Part Number = SML-310VTT86
LED7

LED1 P7 GPIO186PB4 BANK-4 @ LED7 S R407, 330R A > c |
LED2 P8 GPIO186NB4 BANK-4 Y
SM_LED_RED

LED3 N7 GPIO187PB4/DQS BANK-4 Part Number = SML-310VTT86
LED4 N8 GPIO187NB4/DQS BANK-4 LED6

LEDS N6 GPIO188PB4 BANK-4 {8} LED6 R408 330R A +\\ c |
LED6 N5 GPIO188NB4 BANK-4 SM_LED_ORANGE
LED7 M8 GPIO189PB4 BANK-4 Part Number = SML-310DTT86

LEDS

LEDS M9 GPIO189NB4 BANK-4 © LeDs 3 RA0S. . .330R A c _
P

SM_LED_ORANGE —
Part Number = SML-310DTT86
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4 3 2 1

TRANSCEIVER BLOCK DIAGRAM

Transceivers Blocks Allocations Transceivers Blocks clock scheme

Lane[0-3] FCle VRO

YR - - Edge | 125 MHz i XCWR_OC _REFCLK_P/MN
Finger
xd
PCle CONN ! XCVR_OA_REFCLK_PAN
REFCLK
Lane[0] XCWVR-1

Lane[1]

XOVB-L  1gnez : FAIC "
=en Board LpBk e XCVR_1A_REFCLK_P
[GTX CLK)

LA

Laone2
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5 I 4 I 3 | 2 | 1

201
M22 P22
{13} PCIEO_RX0_P M21] XCVR 0_Rx0_P XCVR 0.Tx0 P | — 104 | oduEney PCIEQ_TX0_P {13}
{13} PCIEO_RXO_N XCVR_O_RXO_N XCVR_O_TXO_N 2 PCIEO_TXO_N {13}
122 V22
{13} PCIEQ_RX1_P XCVR_0_RX1_P XCVR_0_TX1 P 'Vﬂﬂn 0.1uF/16V ST Gy PCIEQ_TX1_P {13}
{13} PCIEO_RX1_N XCVRZO_RX1_N XCVRZO_TX1N = PCIEO_TX1_N {13}
W20 v22
{13} PCIEO_RX2_P Wig| XCVR 0 RX2 P XCVR 0_Txz p fyar—S108| | ouEney PCIEQ_TX2_P {13}
{13} PCIEO_RX2_N XCVR_0_RX2_N XCVR_0_TX2_N 1 PCIEO_TX2_N {13}
AA20 AB22
{13} PCIEO_RX3_P AATo| XCVR 0 RX3 P XCVR 0.Tx3 P |aper—C108 | oduEney PCIEQ_TX3_P {13}
{13} PCIEO_RX3_N XCVR_O0_RX3_N XCVR_O_TX3_N = PCIEO_TX3_N {13}
R19
XCVR_0A REFCLK P |Rog RIS AR PCle Refdk P {13}
XCVR_0A_REFCLK_N PCle_Refck N {13}
I
BE300T-1FCG450E
3p3v .
PCle Edge Finger
o 3P3V
R187 12P0V_PCIE  3P3V_PCIE
47KN% 136
Riod 0.00TRAW_NL
1
2 R197 R199 CON1
(8,13} WAKEN_PCIEO 4.7K%_NL 4.7K1%_NL A PCIEQ_PRSNT
- o_| : o_ P12V_B1  PRSNT1_N [& K PCIEO_PRSNT {8}
P12V B2 A2P12V A2 [&
51 RSVDB3 P12V A3 a3
GND_B4 GND_A4 5,
{8} PHY_MDC_PCIE0 ) R196 OR NL SMCLK TCK ag X R41 O0R
| = SMDAT TOI 5
GND_B7 DO
{8} PHY_MDIO_PCIEO ) R198\ A AOR NL 8 | pava ps ™S [Fa R415 OR NLysTMS_PCIEO {8}
| 570 TRSTN  P3V3 A9 [a15
XB11- P3V3AUX  P3V3_A10
{8 TRSTN_PCIEO ) R200 A AORNL | WAKEN  RESET_L [0 > PCIEQ_PERSTn (8}
A
(8,13} WAKEN_PCIEO ) R201 R RSVD_B12 GND_A12 [&73
4 GND_B13  REFCLKp [a74 igpmejefclkj 13}
{13} PCIEO_RX0_P éé HSOpPO REFCLKn [ PCle_Refolk N {13}
{13} PCIEO_RXO_N HSOnO GND_A15 &
PCIEO_PRSNT GND_B16 HSIpO [~A §PCIE0,TX0,F' {13}
S R202\ AR NL PRSNT2 IN  HSINO [a1g PCIEO_TXO_N {13}
GND_B18  GND_A18 [afg
{13} PCIEO_RX1_P gé HSOp1  RSVD_A19 [Azp Ra17 OR NL_%5RSVD_A19_PCIEO {8}
{13} PCIEO_RX1_N HSON1 GND_A20 |35
q GND_B21 HSIp1 (4 §PCIE0,TX1,F' {13}
1 GND_B22 HSIn1 & PCIEO_TX1_N {13}
{13} PCIEO_RX2_P 22 HSOp2 GND_A23 [R
{13} PCIEO_RX2_N B5—| HSON2 GND_A24 |ags———4
+——5| GND_B25 HSIp2 [azg :ipcm()jxu:' {13}
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DECOUPLING CAPACITORS
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c435 | |0.1uF/16V ) c71 || __47uF/10V C376 | [0.1uF/16V c315 || _47uF/10V
VDD25_DUT [ 1 [ 1
C403 | |0.1uF/16V o — €393 | [0.1uF/16V —
€392 | [0.1uF/16V
[ C347 || __47uF/10V
¢ G219 |[10uF/10V b Cc445 | [0.1uF/16V i VDD25 DUT  (VDD_XCVR_CLK)
C383 | |0.1uF/16V VCCIO_LPC_VADJ = C454 | |0.1uF/16V
€193 +| ( 330uF/10V (BANK-2)
AN c422 | [0.1uF/16V C456 | |0.1uF/16V
Y ) C452 | |0.1uF/16V
C183 +| ( 330uF/10V C447 | [0.1uF/16V
I\ = 355 | [0.1uF/16V c207 HWUF”OV
10uF/10V C429 | |o.1uF/16v =
1PV C311 H
o L C424 | [0.1uF/16V.
VDDA25 —
c418 | |0.1uF/16V o C378 | [0.1uF/16V_NL
c412 | |0.1uF/16V c469 || _0.1uF/16V
[ C506 || _47uF/10V
c427 | |0.1uF/16V c458 I I 0.1uF/16V. [ L
c439 | |0.1uF/16V c459 I I 0.1uF/16V. )
C455 || 0.1uF/16V TITLE
C499 47uF/10V. [ POLARFIRE SPLASH KIT
Microsemi
co7 47uF/10V. Cc123 || __47uF/10V
| L | ]
= =i ’cmsem’ SIZE | DOCUMENTNO. DVP-100-000496-004 REV
& A 4
DATE:  Thursday, January 05, 2023 | SH 17 OF 32

5 4 3 [ 2 [ 1




=]
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USB PROGRAMMING FT4232H INTERFACE
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[ L3 N N O N e T Default Jumper option :1 & 2 for J5, J6, J7, J8 and J9
HZO0B05E601R-10 i S S S S s s S
c182 -

1

i
P4 D) FTDIF2_ TCK A {31}
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C303| | 220F 125V 120
VAREFO_F2 16 o N 1o VAREF1| }7"
VAREFO | | VAREFT |
GNDTMO T4 2 o 9
GNDTMO T4 1 onohio oot |0 CenDTmt 70.1% ]
(27) ABPS2_VDDAZS RsF2  »—RIAAIKI% RS 1 ngps2 agpss |12 RUAA I K ABPS6_VDD_REG_T10_F2 {25 A5
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USER DEBUG LOGIC

KENABLE_FT4232 {22}

13.13
13:16 3P3V_F2
Ko ETHERNET/LED s Q14
%24 MAC_MDC/I048RSB4VOMAC_CRSDV/IO51RSB4VO =X LED & PB SM R 0603 12V_POWER_ENABLE 2N7002
K1 L4 c16 _ F2 LED_C16 60 3P3V_F2
»%——{ MAC_MDIO/IO49RSB4V0 MAC_RXER/IO50RSB4V0 |——X 1023NDB1V0 ?25@1 ¢ -
L2 M3 C15 12V_POWER_ENABLE _
%—= MAC_TXEN/IO52RSB4VOMAC_RXD[0}/IO54RSB4V0 f——X GCA2/1023PDB1V0 f—————— LED_ORANGE-0603
M1 N1 D15
%———{ MAC_TXD[0}/IO56RSB4VMAC_RXD[1)/I053RSB4V0 f——X 1024NDB1VO f————< D15 R301 ==
M2 L5 D14 9 -
%21 MAC_TXD[1)/I055RSBA4VO MAC_CLK GCB2/1024PDB1V0 D14 4TKN%
G4 1 2
296 GFC2/I067PDB5VO 3
I —
A2F200M3F-1FGG2561 Default Jumper Option =1 & 2 Short R201 GFA2/I068PDB5VO
% GFB2/I068NDB5V0
0R
— GBA2/I020PPB1VO
= A2F 200M3F-TF GG2561 BB IoaoNPB VD
13.
GPIO INTERFACE
A3 = H5
{8) F2_GPIO_A3 D>—a4| EMC_AB[O}IO04NDBOVO  EMC_DB[0}/GEA2/I059NDB5VO ﬂg F2_GPIO_H5 {8}
%—gg| EMC_AB[1JI004PDBOVO  EMC_DB[1)/GEB2/I059PDB5V0 |73 F2_GPIO_H4 {8}
%—ag | EMC_AB[2)/I005NDBOVO EMC_DB[2J/I060NDB5V0 |5~
57| EMC_AB[3]/I005PDBOV0  EMC_DB[3J/GEC2/I060PDB5V0 55—
%—a7] EMC_AB[4/IO06NDBOVO  EMC_DB[4/GEA0/I061NPB5VO |5—X
%—57] EMC_AB[5/I006PDBOVO  EMC_DBI[5]/GEA1/1061PPB5VO |-g5—<
%—Bg| EMC_AB[6/IO07NDBOVO  EMC_DB[6/GEB0/IO62NDB5VO |-G5—<
{25) ABPS6_VDD_REG_EN_D8 F2 g@ EMC_AB[7}/I007PDBOVO  EMC_DB[7]/GEB1/I062PDB5VO f-G5—<
{25) ABPS0_VDD_REG_CS_EN_C8_F2 55| EMC_AB[B/IO08NDBOVO  EMC_DBI[8]/GECO/IO63NDB5VO fF7—X
%—Bg | EMC_AB[9]/IO08PDBOVO  EMC_DB[9J/GEC1/I063PDB5VO |-E7—X
%G5| EMC_AB[10}/I009NDBOVO EMC_DB[10/I069NPB5VO |-Fz—<
%—5g| EMC_AB[11]/1009PDBOVO EMC_DB[11/1069PPB5V0 |E5
%BE70-] EMC_AB[12]/I010NDBOVO EMC_DB[12]/l070NDB5VO |—£7
%a70-| EMC_AB[13/1010PDBOVO EMC_DB[13/GAC2/I070PDB5V0 57—
%217] EMC_AB[14]/1011NDBOVO EMC_DB[14)/GAB2/I071NDB5VO |g1—X
—B11 ] EMC_AB[15]/1011PDBOV0 EMC_DB[15]/GAA2/I071PDB5V0 K AC2_VDD25_EN_B1_F2 {27}
. %&11| EMC_AB[16]/1012NDBOVO B4
{22) ABPS1_12POVEN_C11_F2 ) 512 | EMC_AB[17]/1012PDBOVO EMC_OENO_N/IO03NDBOVO [-gz—*
{28) TM1_1POV_PHY EN B12 F2 o 15| EMC_AB[18/1013NDBOVO MC_OEN1_N/IO03PDBOVO f-g3—<
{26) ABPS4_VCCIO_LPC_VADJ_EN_C12_F2 ) 15| EMC_AB[19]1013PDBOVEMC_BYTEN[0/GAC0/I002NDBOVO |53 < ADC3_VDDA REG_EN_C3 F2 {28}
{25) ADCO_VDD_REG_CS EN A13 F2 2, B13 | EMC_AB[20]/1014NDBOVEMC_BYTEN[1}/GAC1/I002PDBOVO [-&&—<
{28) ADC1_1P8V_EN B13 F2 510-| EMC_AB[21]/1014PDBOV0 EMC_CSO_N/GABO/IO01NDBOVO &3 é TM3_0P6V_VTT_DDR4 EN_C5_F2 {26}
{24) ADCG_3P3VEN D10_F2 o 5717] EMC_AB[22]/I015NDBOVO EMC_CS1_N/GAB1/1001PDBOVO |5g ADC7_1P2V_REG_EN_C6_F2 {26}
{23) ABPS5_5POVEN D11_F2 Ata| EMC_AB[23/1015PDBOVO  EMC_RW_N/GAA1/I000PDBOVO f-pe—<
%B514| EMC_AB[24/I016NDBOVO  EMC_CLK/GAAO/IO0ONDBOVO |—X
%= EMC_AB[25]/1016PDBOVO

A2F200M3F-1FGG2561

13:14
SPI INTERFACE
PORTO PORT1
N8 4 Spi_0_DOIGPIO_16  SPI_1_DO/GPIO_24 |-=12x
M8 Y opi 0 DIGPIO_17  SPI_1_DIIGPIO_25 =12
><M18 3 Sp| 0_CLKIGPIO_18 SPI_1_CLK/GPIO_26 =14
M3 Y opi 0_SS/GPIO_19  SPI_1_SS/GPIO_27 =13

A2F200M3F-1FGG2561

C70

0.1uF/16V

3P3V_F2

< F2_MSS_RESET_N_K4 {31}
3P3V_F2 g
UART INTERFACE PORT1
K14
R337 %38 RST UART 1_TXDIGPIO_28 |H2—BEZAANR—55c) jarTi_TxD_K14 (8)
100K/1%
U39 swo
2 y K15
vee |4 R/1% 1sts2 UART_1_RXD/GPIO_29 |F18—BIEAANR 35y jarTi_RXD K15 (8
RST
X P cs17 B3U-1000P "A2F 200M3F-1FGG2561
L
DST818_NL 1UF/10V =
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